Computational and experimental studies on the distribution of addition and substitution products of the microsomal glutathione transferase 1-catalyzed conjugation of glutathione with fluoroalkenes.
The glutathione transferase-catalyzed reaction of glutathione with haloalkenes results in the formation of addition or substitution products or both. Glutathione conjugates of haloalkenes may be metabolized and excreted at different rates, may follow different metabolic pathways, and may exhibit different toxicities. Microsomal glutathione transferase 1 (MGST1)-catalyzed conjugation of chlorotrifluoroethene, hexafluoropropene, and 2-(fluoromethoxy)-1,1,3,3,3-pentafluoro-1-propene results in differing proportions of addition and substitution products. The aim of the present study was to develop a computational model to predict the outcome of the MGST1-catalyzed reaction of glutathione with haloalkenes. An ab initio computational study of the reaction of ethanethiolate, a surrogate for glutathione, with the chlorotrifluoroethene, hexafluoropropene, and 2-(fluoromethoxy)-1,1,3,3,3-pentafluoro-1-propene was conducted. An empirical study was also conducted to quantify the distribution of addition and substitution products that resulted from the MGST1-catalyzed reaction of glutathione with these fluoroalkenes. The results show that this computational model accurately predicted the distribution of the addition and substitution products that result from the MGST1-catalyzed reaction of glutathione with these fluoroalkenes.